Classical solutions of membrane equations that were recently identified as limits of matrix-solutions are looked upon from another angle.
corresponding to
and also satisfying the constraint
is to assume x 3 (τ, ϕ 1 , ϕ 2 ) =: z(ϕ 1 ) to only depend on ϕ 1 =: ϕ, and to let
i. e.
to be quasi-static (the axially-symmetric shape of the surface described by (5) does not depend on τ , the light-cone time). Inserting (5) into (3) one finds the requirement
writing e. g.
then differentiate R ab R ac = δ bc twice with respect to Ω, and use R ′′ ·· = −R ·· to arrive at (6) (which is the analogue of eq. (36) of [4] ).
Inserting (5) into (1) and (2) on the other hand gives (with s := u 2 + v 2 , and using (6))
the easiest way to derive this is to note
-which is (cp. [5] ) interesting in its own right. Note that in [4] (8)- (10) are derived as continuum limits of finite matrix expressions, and that (as for the finite N case) the equations of motion of the reduced Hamiltonian coincide with what one gets when inserting (5) into the full equations (1) .
The shape of the curve whose rotation, cp. (5), gives the surface in R 3 , is given by s (the square of the distance from the z-axis) and z, obtained by solving (8) + (9); e. g.
For spherical surfaces it would actually suffice to calculate s as a function of z. Choosing z (instead of ϕ) as the variable is motivated also by (11), which after the transformation ϕ →φ := z(ϕ) reads
the corresponding matrix equations (cp. [6, 7] ) would make z = x 3 canonical, resp. with integer-spaced diagonal entries.
Let me now comment on the "BPS" solutions
of (8) + (9) (cp. eq. (78)/(79) of [4] , and the interpretation given there), which together with their finite N counterparts were thoroughly discussed, and solved, already 10 years ago in [8] .
Noting that (2) may also be written as
with the last term being zero (because of (3)), and the one before equalling ±2πJ, one can identify the BPS equations for fixed J to bė
which forẋ 1 = −ωx 2 ,ẋ 2 = ωx 1 (cp. (4)) and ω = J/s (cp. (6)) become
implying in particular
(cp. [8, 9, 10, 11] 
describing the shape of the membrane-solution.
